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The	  main	  component	  of	  plantain	  at	  green	  stage	  of	  maturity	  is	  starch	  
containing	  a	  high	  propor4on	  of	  resistant	  starch.	  A	  cooking	  process	  is	  
needed	   for	   the	  consump4on	  of	  plantain.	  This	  works	  aims	   to	  predict	  
the	   in	  vitro	  diges4bility	  of	  cooked	  plantain	  as	  a	   func4on	  of	   thermo-­‐
hydric	  condi4ons.	  	  
The	   combined	   eﬀect	   of	   temperature	   (T)	   and	  water	   content	   (X1)	   on	  
the	   degree	   of	   starch	   gela4niza4on	   (α)	   was	   evaluated	   by	   DSC	   and	  
modelled	   as	   a	   func4on	   of	   T	   and	   X1,	   using	   the	  Weibull	   model.	   The	  
rapidly	  diges4ble	  starch	  (RDS)	  and	  resistant	  starch	  (RS)	  frac4ons	  were	  
predicted	  for	  diﬀerent	  α	  values.	  
Material	  	  
Plantain	   ﬂour/water	   samples	   were	   prepared	   by	   mixing	   ﬂour	   from	  
two	   Colombian	   plantain	   genotypes	   with	   deionized	   water	   to	   reach	  
water	   contents	   in	   the	   1.4	   –	   2.0	   kg	   kg-­‐1	   db	   range	   and	   kept	   for	  
equilibrium	  under	  par4al	  vacuum	  condi4ons.	  
MATERIALS	  AND	  METHODS	  
CONCLUSION	  
Physicochemical	  analyses	  	  
Dry	  maPer	  (AOAC,	  1990),	  total	  starch	  content	  and	  free	  glucose	  using	  
Holm	   (1985)	   with	   slight	   modiﬁca4ons,	   and	   starch	   diges4bility	   (RDS	  
and	   RS)	   (Englyst	   et	   al.,	   1996).	   Starch	   degree	   of	   gela4niza4on	   by	  
Diﬀeren4al	  Scanning	  Calorimetry,	  DSC	  7	  Perkin-­‐Elmer,	  Norwalk,	  VA.	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In	  the	  water	  content	  range	  of	  plantain	  (raw	  to	  cooked),	  a	  had	  slightly	  
inﬂuence	  of	  X1	  was	  observed	  on	  α	  and	  diges4bility	  proper4es.	  T	  is	  the	  
main	   factor	   for	   its	   control.	   Diges4bility	   starch	   frac4ons	   can	   be	  
predicted	  by	  evalua4ng	  the	  extent	  of	  starch	  gela4niza4on.	  Some	  pre-­‐
gela4nized	   starches,	   could	   be	   obtained	   at	   intermediate	   cooking	  
temperatures,	  while	  providing	  a	  low	  glycaemic	  impact.	  	  	  
RESULTS	  
Figure	  2.	  State	  diagram	  of	  plantain	  green	  banana	  ﬂour-­‐water	  mixtures	  for	  Dominico	  Harton	  and	  Harton	  
genotypes	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  Coladas	  »	  and	  muﬃns	  products	  	  	  	  
1.4 1.6 1.8 2
50
60
70
80
90
100
110
0.01
0.99
0.3
0.6
0.8
0.9
Complètement gélatinisé
Partiellement gélatinisé
Natif
line 1
line 2
Teneur en eau (kg.kg-1 bs)
T
em
pé
ra
tu
re
 (°
C
)
1.4 1.6 1.8 2.0
50
60
70
80
90
100
110
0.01
0.99
0.3
0.6
0.8
0.9
Complètement gélatinisé
Partiellement gélatinisé
Natif
line 1
line 2
Teneur en eau (kg.kg-1 bs)
A B
1.4 1.6 1.8 2
50
60
70
80
90
100
110
0.01
0.99
0.3
0.6
0.8
0.9
Complètement gélatinisé
Partiellement gélatinisé
Natif
line 1
line 2
Teneur en eau (kg.kg-1 bs)
T
em
pé
ra
tu
re
 (°
C
)
1.4 1.6 1.8 2.0
50
60
70
80
90
100
110
0.01
0.99
0.3
0.6
0.8
0.9
Complètement gélatinisé
Partiellement gélatinisé
Natif
line 1
line 2
Teneur n eau (kg.kg-1 bs)
A BDominico	  Harton	   	  Harton	  
.0 
Te
m
pe
ra
tu
re
	  (°
C)
	  
Water	  content	  (kg	  kg-­‐1	  db)	   Water	  content	  (kg	  kg-­‐1	  db)	  
Te
m
pe
ra
tu
re
	  (°
C)
	  
The	  extent	  of	  plantain	  starch	  gela4niza4on	  is	  dependent	  on	  temperature	  in	  
such	  non-­‐limi4ng	  water	  condi4ons	  	  
in	  vitro	  digesQbility	  as	  a	  funcQon	  	  of	  starch	  gelaQnizaQon	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Figure	  3.	  Dimensionless	  rapidly	  starch	  diges4bility	  frac4on	  (A)	  and	  resistant	  starch	  frac4on	  (B)	  of	  
plantain	  ﬂour	  as	  func4on	  of	  starch	  gela4niza4on	  degree.	  
Starch	  gela4niza4on	  explained	  95	  %	  of	  the	  varia4on	  of	  RDS*.	  A	  similar	  result	  was	  
obtained	  for	  RS*.	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A	  3-­‐parameter	  Weibull	  model	  was	  ﬁPed	  with	  DSC	  data	  for	  any	  water	  content	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Figure	  1.	  Modelling	  state	  diagram	  of	  green	  plantain	  ﬂour-­‐water	  mixtures	  (starch	  gela4niza4on	  vs.	  
treatment	  temperature	  and	  water	  content	  in	  db)	  as	  per	  Giraldo	  et	  al.	  2015.	  	  
Upon	  water	  content,	  the	  degree	  of	  starch	  
gela4niza4on	  was	  expressed	  as	  a	  func4on	  of	  
temperature	  T	  providing	  3	  parameters:	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Comparison	  with	  some	  other	  starchy	  products	  
The	  two	  empirical	  models	  were	  reliable	  to	  
predict	  RDS	  and	  RS	  as	  a	  func4on	  of	  	  α,	  and	  
could	  be	  use	  for	  other	  starchy	  products	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Figure	  4.	  Comparison	  of	  the	  evolu4on	  of	  the	  RDS	  frac4on	  with	  rice	  (Chung	  et	  al.	  2006),	  corn	  (Miao	  et	  al.	  
2010)	  and	  plantain	  ﬂour;	  red	  line:	  empirical	  exponen4al	  model	  for	  plantain	  ﬂour	  
